Some species were disadvantaged by intensified burning and browsing (e.g. Abies alba, Ulmus, 31 Tilia, Fraxinus, Pinus cembra and the evergreen Ilex aquifolium and Hedera helix); others were 32 selected for food and fiber (e.g. Castanea sativa, Juglans regia) or increased in abundance as 33 and spruce are present, and beech and fir are confined to the most mesic settings. Spruce forest 124 grows at high elevations (~1400-2100 m asl) and is replaced by larch and stone pine forests at upper 125 treeline (Werlen 1994 ) and mountain pine forests (Pinus mugo spp. uncinata) on dolomitic soils in 
Information from paleorecords 139
Paleoecological information comes largely from the fossils preserved in the sediments of lakes 140 and wetlands (Smol et al. 2001) . Plant macrofossils and microfossils (e.g. pollen, spores, stomata) 141 are commonly used to reconstruct vegetation at local and regional scales (Birks and Birks, 1980).
142
The chronology for these studies comes from the development of age-depth models based on a 143 sequence of radiocarbon dates obtained from terrestrial organic matter in sediment cores. The site-144 specific chronology provides a timeline for understanding changes in vegetation and other aspects 145 of the environment, often at decadal to century-scale resolution, and allows comparison across sites 146 and with independent evidence of climate and land use.
147
Climate reconstructions come from proxy records that are sensitive to climate variability on 148 different time scales and from paleoclimate modeling studies that describe the influence of large-149 scale climate drivers on regional conditions. Biological paleoclimate proxies in sediment cores 150 include diatoms (photosynthesizing algae), chrysophytes (golden algae), cladocera (water fleas), 151 and chironomids (nonbiting midges); these proxies have been used to reconstruct past changes in 152 temperature, nutrient levels, chemistry and pH, lake level, and salinity. Non-biotic proxies, such as 153 stable oxygen isotopes and the geochemical characteristics of the sediments, are also used to infer 154 past climate and stages of landscape evolution (see Smol et al. 2001 for more information).
155
Human activity is identified in pollen or plant macrofossil records by the presence of remains 156 of crops, fruit tree cultivars, non-native species, and past shifts in vegetation composition associated 157 with particular land use (e.g. Rey et al. 2013 
Past climate variations in the Alps 183
The end of the last glaciation (~20,000-11,700 cal yr BP = before 1950 AD) is a key period for (Fig. 3 ). This warming was followed by an abrupt cooling during the Younger 
193
A period of sustained warming characterized the early Holocene (11,700-5000 cal yr BP). In
194
Europe, summer temperatures were higher than present by 1-2° C towards the end of the early corresponding to ~800-1200 AD), and the Little Ice Age (550-100 cal yr BP, corresponding to 205 ~1400-1850 AD) (Fig. 3) (Wanner et al. 2008 ).
207

Response of tree species to past climate variations 208
To understand how Alpine forests developed in response to past climate change, we target three were particularly advantaged by high insolation and continentality, low moisture availability and 219 shallow soils, whereas Stone pine expanded later (~10,500-8000 cal BP) when summer-drought 220 stress was reduced, temperatures were higher than before and soils were better developed (Tinner 
253
The relative sensitivity of different tree taxa to environmental factors (drought, solar radiation, 254 climatic continentality and seasonality, soil development) are summarized in Table 1 (Fig. 4) 
Species sensitivity to human impact 409
Land use and related disturbances, including fire, browsing, cultivation, and forest Table 3 ). Species that were sensitive to fire and browsing had little 416 value for food and timber (e.g. silver fir, elm, lime, ash, stone pine and the evergreen English holly 417 and ivy). These species were progressively reduced or even locally eradicated, and we refer to them 418 as "disfavored". In contrast, species used for food and fiber (e.g. chestnut, walnut) were introduced Finally, some woody species were "indirectly favored in distribution" because they expanded into 426 suitable habitat as a result of disturbance. Among them are the pioneer birch, disturbance-adapted 427 green alder, juniper, mountain pine; and -during the Neolithic period -browse-resistant spruce.
428
The ubiquitous and long-term influence of people on ecosystem dynamics and species 
Using the past to inform future silvicultural approaches 454
The next decades of land use and climate change will be key for forest management in the Taxus baccata especially in the early Neolithic, see also figure 4
